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ABSTRACT

The acute oral toxicity potential of 4-nitrophenyl methyl phenyl

phosphirate was tested in rats exposed to dose levels ranging from
vehicle control (Tween 80, ethanol, citrate buffer and water) to 60
mg/kg body weight., Probit analysis was used to derive values for the
median lethal dose LD... Animals were dosed once and observed for 14
days. The LD 0 for mgges was 34,0 mg/kg, with a 95% confidence
interval of 2§.1-ﬂ8.0 mg/kg. The LD 0 for females was 12.5 mg/kg,

. with a 95% confidence interval of 7.3—21.6 mg/kg. The toxicity of
this chemical is in the high range. Human use experimentation, as
planned, is warranted.

Accession For

NTIS GRA&I %
DTIC TAB
Unonnounced O
Juatificatien )

Bvr
Diztributiznyg

S

hvail~5ility Codes

jAvail and/or l
Dizst | Special : l
l LY

EX ok uant By et M i PR astit 2R A eI i PNt S g VT M Sl et bt i M Rt S P RN -‘_v.-..f

il N e it e il S




s e g ~ L D R et it RO ARG AR IO it R
W‘ B e M A v . et et e ey et ot gy LRSI Rt S R 1
DN
o~
N
A
»o!

..

1
]

8
[3H

PREFACE

Acute Oral Toxicity GLP Study Report

TESTING FACILITY: Letterman Army Institute of Research
Presidio of San Francisco, CA 94129

SPONSOR: US Army Institute of Medical Research and Chemical Defense
Aberdeen Proving Ground, MD 21010

- PROJECT: 35162772A875 Defense Against Chemical Agents,
WU 304 Toxicity Testing of Phosphinate Compounds,
APC TLOY
GLP STUDY NUMBER: 81033

STUDY DIRECTOR: COL John T. Fruin, DVH, PhD, VC, Diplomate of
American College nof Veterinary Preventive Medicine -

PRINCIPAL INVESTIGATOR: CPT Martha A. Hanes, DVM, VC
SP4 Thomas P. Kellner, BS

PATHOLOGIST: LTC Paul W. Mellick, DVM, PhD, VC
Diplomate of American College of Pathologists

REPORT AND DATA MANAGER: Carolyn M. Lewis, MS
REPORT AND DATA MANAGEMENT: A copy of the final report, study

protocnl, and retired SOPs will be LAIR
retained in the LAIR Archives.

TEST SUBSTANCE: U-pitrophenyl methyl phenyl phnsphinate
] INCLUSIVE STUDY DATES: 25 November - 17 December 1981

_ OBJECTIVE: To determine the acute oral toxicity potential
. of 4-nitrophenyl methyl phenyl phosphinate
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this report to be scientifically sound and the results in this report
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Regulations for Medical Laboratory Studies, outlined by the Fonod

) and Drug Administration, r
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HREPLY TO
ATTFNTION OF;

SGRD-ULZ-QA 6 Aug 82

MEMORANDUM FOR RECORD

SUBJECT: Report of GLP Compliance

| hereby certify that In relation to LAIR GLP study 81033 the following
inspections were made:

25 Nov 81

30 Nov 81

2 Dec 81

3 Dec 81 - 0900 hrs
3 Dec 81 - 1245 hrs
4 Dec 81

17 Dec 81

The report and raw data for this study were audited on 15 Jul 82.
Routine inspections with no adverse findings are reported quarteriy, thus these

inspections are also Included in the Jan 82 report to management and the Study
Director.

2 .-:" - "4.;/7 /
g K\_ij;régf‘£€:>ab<_——_—

Q 3 ~";"A'~l.
-7 JOHN C. JOHNSON
CPT, MS

Qual ity Assurance Offlcer

vi




v

Aa

TABLE OF CONTENTS

Abstracto..--co.oocooooo.o.lo.o.-oo.oooooo-.-nc..ca.loanoaooo--co i

Preface.............o..toc.oooo.'oooc.ooo--.oooooloonoo.oooto.-oo iii

AcknowledgmentS...cceveccoerccecencssesoresscscccsasssscssscnnssece 1V
Signatures of Principal ScientistS....c.cocevvvsccrecncesscscccees V
Report of Quality Assurance Unit....cccceescececsssccnsse-ssssees vi
Table of ContentS..cceeeececeesoreaccsccessscsananssasnsscscososseyii
BODY OF REPORT
INTRODUCTION
Toxicity Testing Program...ccccercrecccccencersconcscssnsnal
Objective of Study.ceeecccecssccccrssscccasosnnsessaccsocsesl
MATERIALS AND CONDITIONS
Test SubstanceS....ccccecovocevscnscesscccoscsssassanncenel
Animal data@..eceecccoserserescnsccosossossccccnssosccsncnsd
Environmental Conditions....ccceeveectcecosscsncsnccannnashd
DOSINg.iccecescccancasssnsssssessasancnnsosnssasrassconossas
Method of Sample Selection for Chemical Analylais.........7
Test Chemical Preparation..ccecececccrcsccsceccccenncsosesd
Rationale for Selection of the Vehicle....cccoieavececveaesT
Observation Methods and FreqQuency....cveveeccececscsscncesl
Duration of StuUdy.c.i.cecesessecrsssccccssccnsscsoascsccsses?
Historical Listing of Events...cceecveocsccccccoccscrencesl
Necropsy Procedures......ccececceceoecssssccssscesscccscnssl
Pathology Report..cciecececssscrsncrscccccnsosscsccccscnsssl

Statistical Procedures. .

AR -

vii

'''''''''''' AL O S
. A N e e ~

S

- B
oA
PO RS WS

™
“ M

A

23 -.1‘ --------- ~"'-.‘. PN e
| Ny PSR SRS SR TS AT A

- SPUPRE WY SO NP = - andh

o o st -

- a mm e .




Table af Contents (continued)

Change in Pracedures or Objectives during the Study.......9
RESULTS

Clinical ObServationsS....ececcccecacascascsnsoscccsssncessll

Clinical Signs = Dose ReSPONSe...ccecesccscossosanansaases it

Clinical Signs - MaleS...ceccevesvccascccsresvosscscsnsnseslll

Clinical Signs - FemaleS..cveceovesnsscecscassssnscnscsncsld
DISCUSSION...e.cececcueacsvcesassonsascacnscscssnsessaascssacseld
CONCLUSION. .cvoceveecvnsocacasosessssnscsnsvssassssanssssanssanseld
RECOMMENDATION. ceoeeeeseosccnsssasssosssasssscssccsnssasssnsacsld
REFERENCES. . ...teceeaveacouncscnnasnssssassssssnsosesssasssenssll

APPENDICES

Appendix A, Chemical Analysis Dat@....ccceecsesvcaccscessenessl
Appendix B, Pathology RepArt..cescsecscscsessacccsassncscvasssl?

OFFICIAL DISTRIBUTION LIST..ceecscecsceassscesosoacassscacsocstncss3d

wta

‘I. e -"Y-‘if’g' i

4

ORI 4

'
.,

¥ ™ o

.
)
atala

it e
o

Dk (Pl

viii

L i il )
RCMRT
SR TR Y

»

gy
.—c.

B |

AP
Lret

......
-----

B I AT e e e
4 LY U VP N P G Y - . e PR LA WL SR YOI VAP

A aa e o aek nte s et aedur o huske ROICngdl RN adink MARICIMEN v SRR R R T T e T T T F e N, ‘.Y'.T_d“.\1




.
..
)

-

*r s & F oo

ACUTE ORAL TOXICITY POTENTIAL OF.4-nitrophenyi methyl pnenyl phosphinate--Kellner et al

Currently the use of organophosphinates as prophylactic agents in
anticholinesterase poisoning is being investigated. This research was
prompted by the disadvantages incurred with the traditional carbamate
prophylaxis. Carbamates were toxic, and the carbamylated
cholinesterases did not respond to current oxime therapy. The
phosphinates have been shown to be less toxic and chloinesterases
repressed by them are believed to more responsive to oximes (Lieske,
C.N. et al., in presentation at 181st national meeting of American
Chemical Society, Atlanta, GA, March 1981). Combined
prophylatice/therapy experiments, using mice, have shown that
phosphinate prophylaxis is well founded (Lieske, 1980).

Toxicology Testing

Because of their potential wide-spread use, toxinlngy testing has
been performed or is planned for a number of the organnphosphinates.
One of these, U-nitrophenyl methyl phenyl phosphinate was tested
by this laboratory for acute oral lethal dose (LD5 ) in male and
female rats. The results of this acute study are gutlined in this
report.

Objective of the Study

The nbjective nof this study was to determine the acute oral
toxicity potential of Ud-nitrophenyl methyl phenyl phosphinate.

HATERIALS AND CONDITIONS

Chemical Data

1. Chemical Name: U-nitrophenyl methyl phenyl phasphinate

Chemical Abstract Service Registry No.: None

0

I
o

O

U

Molecular structure: C13H12NOuP
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tinlenular weight: 277.2

pH: N/A

Physical state/color: White, fluffy crystals
Melting ponint: 85-86 C

Compound density: Unknown

Stabiliity: Unknown

Contaminants: None detected. Spectrum analysis attached in
Appendix A.

ifanufacturer: Ash Stevens Inc. 5861 John C. Lndge fFreeway
Detroit, Michigan 48202

Manufacturer Lot No: MP-07-29, 5 October 1981

Analysis (by manufacturer):

Calculated for C13H12NOMP
Calculated Percert by Weight Found
¢ 56.33 56.17
H 4.36 4.28
N 5.05 5.14
P 1.7 11.25

2. Chemical Name: Pnlysorbate 80 (Tween 80)
Chemical Abstract Service Registry No.: 9005-65-6

llnlecular structure:

(0C2H4)XOH

HO(C,H,0); )
‘ l (Sum of w,x,y,z s 20;
0 CH(0C2H4),0H

H,C(0CoHg) 4R
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Physical state/color: Liquid, viscous; amber-conlored
Stability: Stable at room temperature

Manufacturer: Fisher Scientific Co.,
Fairlawn New Jersey 07410

Manufacturer Lot No: 713{37
Published Toxicity Data:
Considered to be pharmacolngically inert and is commonly
used for dispersing insoluble drugs for oral
administration particularly in chronic
toxicity studies in experimental data.
Chemical Name: Citric Acid, monohydrate
Chemical Abstract Service begistry No.: 77-92-9
Molecular structure: CHZCOOH
HO%COOH
CHZCOOH
Molecular weight: 192.12
pH: 0.1N solution = 2,2 o
Physical state/color: Brachydomatic crystals; white
Helting point: Softens at 75 C and melts at 100 C
Compound Specific Gravity: of aqueous solution, 50% = 1,2204
Stability: Stable at room temperatures
Purity: Contaminents less than 0.3%.

Manufacturer: J.T. Baker Chemical Cn.
Phillipsburg, Nzw Jersey 08865

Manufacturer Lot Number: =544l

Published Taxicity Data:

L“SO in rats (I.P. Admin.) 975 mg/kg.
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Chemical Name: Sadium Citrate
Chemical Abstract Service Registry No.: HNone

Molecular structure:

CH_C00 tla*
i
HOCCOO™ Ha*

CHZCOO'Na+

Molecular weight: 258
pH: 5% aqueonus snlutior at 25 C = 8.8

Physical state/color/odor: Dihydrate, white,
odorless crystals

telting point: Unknown

Compound density: Unknoun

Stability: Stable in air at room temperature;
becomes anhydrous at 150 C

Contaminants: 1less thar 0.3% contaminents.

Manufacturer: J.T. Baker Chemical Co,
Phillipsburyg, New Jersey 08865

liarufacturer Lot No: 31482

in rats (l1.P. administation) is

Published Toxicity Data: LD 0
6.0 moles/kg (1.5 g/kg).

Chemical Name: Ethannl, anhydrous

Chemical Abstract Service Registry No.: 64-17-5

LA il MRS et Su
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Molecular structure:

(U
CH3,H2 OH

Molecular weight: U6
pH: N/A
Physical state/odor: clear, colorless, very mobile,
flammable, liquid; pleasant odor;
burning taste.
Boiling point: 78.5 C
Compound Specific Gravity: 1.361
Stability: Stable if stored properly in a sealed container at
room temperature, Will absorb water rapidly from
air if not stored properly.

Contaminants: Unknown

Manufacturer: U.S. Industrial Chemicals
Tuscola, Illnois 61953

tlanufacturer Lot No: 205

Published Toxicity Data: LDSO in rats = 13.7 g/kg

Animal Data

Species: Rat (Rattus rattus)

Strain: Sprague Dawley

Source: Charles River
Willmington, MA 01887

Sex: Male and Female

Age: Males - 6 weeks at receipt
Females - 8 weeks at receipt

Method of Randomization: TOXSYSR Animal Allocation Program
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Number of Animals on Test: 6 groups, 7 males and 7 females
per group.

R deh bk

Condition of Animals at Start of Study: Normal

Body Weight Range: Males,114-165 at receipt, 167-206 at dosing
Females, 122-163 at receipt, 149-175 at dosing

Identification Procedures: Ear tag (SOP-OP-ARG-1)
Pretest Conditioning:
a. Quarantine from 25 November - 2 December 1981

b. Animals pre-dosed (acclimatel) with 0.5 cc of water daily
from 30 November - 2 December 1981

Justification; The Sprague Dawley rat is a proven sensitive
mammalian model for oral LD50 determination.

Environmental Conditions h

Caging: Number/cage = 1; Type cage used = stainless steel,
wire mesh bottom, battery type, no bedding,

Diet: Certified Ralston Purina Rodent Diet 5002, Batch No. 81 IE
Water: Central line to cage battery
Temperature: 18 + 1 C

Humidity: 65 + 15% (Short periods of 80% humidity
between 9 and 14 December 1981.)

‘ Photoperiod: 0530 - 2000 hr/day (light, 1% 1/2 hr).
a Dosing
; Dosing Levels
E Group 1 Vehicle Control
5 Group 2 5 mg/kg
5 Group 3 15 mg/kg
. Group 4 30 mg/keg
Group 5 45 mg/kg
Group 6 60 mg/kg

All animals were fasted overnight prior to dosing and received a
single dose of the test substance on 3 December 1981. An 18 gauge

o




three inch gastric gavage needle was utilized to administer the
chemical by gastric intubation without sedation or anesthesia of the
animals.

Actual volume of the test chemical was based on their weight and
dose group. The dose was calculated using a Hewlett-Packard
calculator system in accordance with LAIR SOP OP-STX-8.

Method of Sample Selection for Chemical Analysis

Samples of the test substance and vehicle were assayed using the
spectrophotometric measure of p-nitrophenol for phosphinate
determinations (2). These samples were taken before and after dosing
on 3 December 1981. Samples were obtained from the same container
used in the dosing procedure.

Test Chemical Preparation
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Test substances were prepared in accordance with LAIR
SOP-OP-STX-U48 and details of actual compound preparations are included
in the raw data,
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Rationale for Selection of the Vehicle

Vegetable o0il, used historically in oral LD., studies as the
carrier for water insoluble compounds, was not Eged as the vehicle in
this study. This carrier was deemed inadequate for this study because
of the tendency of the phosphinate tested to undergo hydrolysis when
in solutions of unfavorable pH. A carrier had to be used which would
emulsify the compound while stabilizing the pH and allowing for
spectrophotmetric monitoring of hydrolysis. A carrier was formulated
by the Analytical Chemistry Group (LAIR) which satisfied these
requirements (personal communication, P. Waring, Letterman Army
Institute of Research, 15 November 1981). This consisted of 21.5%
Polysorbate 80 (Tween 80), 37.5% citrate buffer(50 mM, pH 4), 18.5%
ethanol and 22.5% water.
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Observation Methods and Frequency
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Animals were observed daily during the quarantine period. They
were observed in and out of their cages and upon replacement for signs

£ % A 4
v ot

_i of toxicity or altered function during the course of the study at 0730
— and 1530 for the first week and at 0730 for the remaining week.

b

e

S Duration of Study

= -

E; Animals were quarantined for 7 days and the study continued 14
;i days after dosing on 3 December 1981.
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Historical Listing of Study Events

25 Nov 81 Forty-six male and forty-seven female rats
arrived at LAIR., They were sexed, observed
for illness, ear tagged, weighed and caged in
the GLP suite,

25 Nov 81 One male and onv female rat submitted to
pathology for quality control at 1450 hours.

30 Nov-2 Dec 81 Rats predosed with 1 ml water.

2 Dec 81 Rats out of quarantine, weighed, observed for

illness and randomized into groups. Feed was
removed at 1600 hours.

3 Dec 81 Rats were weighed and dosed. Clinical signs
were collected during dosing and afterwards.

3-11 Dec 81 Clinical signs were recorded at 0730 and 1530
hours daily. Animals weighed on scheduled
days.

12-17 Dec 81 Animals observed for clinical signs at 0730
hours.

16 Dec 81 Feed removed from rats at 1600 hours.

17 Dec 8% Surviving rats were weighed, sacrificed,

gross pathological observations performed.

Necropsy Procedures

Animals that died during the day were subjected to necropsy
immediately. Animals were not dead for more than twelve hours prior
to necropsy. Necropsy was performed in accordance with SOP-0P-STX-32.

Pathology Report

Pathology Report appears in Appendix B.

Statistical Procedures

Animals were randomly assigned to groups using TOXSYSR Animal
Allocate System., Groups were randomized using the random program in
the User Directory (SOP-OP-ISG-21).

A Fortran V Program on a Data General Eclipse C/330 Computer was
used to perform Bliss' method of probit analysis, as described by
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; Finney (3). The program utilized the percentage kills to determine
" the weighted regression line of the mortality probit on the log-dose,
- which results in the formulas:

-5.68 + 6,97 X .
1.45 + 3,24 X

Males Y =
Females Y

where Y is the probit and X is the logarithm of the dose. Chi-square
statistics were calculated and these values were 3.6 for the male
probit and .9 for the female probit. Both lines were statistically
acceptable at the chosen level of .05. The probits were then
converted back to percentages and the LD1. LD50 and L095 determined
along with their 95% confidence limits.

Change in Procedures or Objectives during the Study

Because of the rapid death of many of the test animals, some
clinical signs were recorded on sheets other than the official
clinical signs./dosing worksheet. This material is included in the raw
data. One animal was misdosed in the 15 mg/kg dose group and was
removed from the study.

o . .

RESULTS ]

Table 1 shows the number of deaths that occurred in each dose group.

Javle 1
Summary of Deaths by Dose Level, Sex and Group

PO

Dose Level Sex Death/number ;
1
Vehicle Control male 0/7 3
female 0/7 3
5 mg/kg male 0/7
female 177
15 mg/kg male 0/7
female 3/6 (1 misdose)
30 mg/kg male 2/7
female 6/1
45 mg/kg male T7/7
female T/7
60 mg/kg male 6/7
female /7
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Hedian lethal dose for males and females were graphed inclusive of
the 95% confidence interval (Figures 1 and 2, respectively). Table 2

shows 1.D_, LD__ and LD_ _ with confidence intervals for male and female
rats, ! 50 95

Table 2
»
Lethal Dose (LD) Levels for Rats Exposed to the Phosphinate

Males Females
(mg/kg) (mg/kg)
LD1 16 (3 - 90) 2 (1 - 12)
LDSO 34 (24 - u7) 12 (71 - 22)
LD95 59 (23 - 148) 40 (18 - 92)

¥
with 95% confidence level

The data obtained for male and female rats exposed to 4-nitrophenyl
methyl phenyl phosphinate can be compared in Figure 3.

Clinical Observations

Most animals that died are listed on the clinical signs worksheet
as dying between 30 minutes and 1 hour after dosing which suggests
that if death was to occur, it took place quickly. Under the protocol
in use, official observations were to begin 1 hour after dosing was
completed. Because of the rapidity of death, the animals were also
observed while dosing was in progress. These observations, which are
included as a memorandum for record to the raw data, showed that many
animals were dead before enough personnel were available for official
time of death observations. An example of this was animal D8100735.
Thi3s male was dosed at 0940 hours (30 mg/kg dose) and was observed
dead at 1000 hours. The first official observation which could be
recorded on the dosing/clinical signs worksheet was performed at 1030
hours and time of death was recorded as such.

The rapidity of death of many animals explains why one of the most
typical clinical signs observed in moribund rats, namely severe body-
wide tremors, was not emphasized numerically by the official data
summary. Other symptoms that were observed in moribund rats were
opisthotonos, foamy salivation, gagging, gasping and lack of muscular
coordination. Collapse with severe body-wide tremors and treading was
observed in many of the moribund rats in the 60 mg/kg dose group
immediately after dosing.

10
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After dosing was completed dead rats were prepared for necropsy
while live rats were observed for clinical signs. They were observed
in and out of their cages, and upon replacement for signs of toxicity

or altered function. The data were recorded by hand on the
dosing/clinical signs worksheet and at the termination of the two week
observation period the data were summarized by hand.

The summaries contain no female data in the 30, 45 or 60 mg/kg
dose group listing because of the high death rates. Only one female

(30 mg/kg dose group) survived out of these groups and it was normal
in subsequent observations.

The males were less severely effected than the females, Five of
seven males survived in the 30 mg/kg dose group as well as one male in
the 60 mg/kg group. None survived in the 45 mg/kg dose group.

Clinical Signs - Dose Response

For the males, some clinical signs were reported with increased
frequency in response to increased dose levels while others did not
show a dose response relationship. Pilo erection and humpback
(hunched posture) were among the clinical signs which showed a dose
. response correlation. Beginning with the vehicle control rats and
- ending with the 30 mg/kg dose group, the frequency of these signs
= being reported increased in a regular pattern. The numbers of
- observations of these signs fell of in the 45 and 60 mg/kg dose groups
because of the rapid deaths. Other clinical signs which showed a dose
response were tremors, righting reflex, pull reflex, inactivity,
yellow material caudal and orange stain cranial,

For the females only two clinical signs showed a recognizable dose
response, namely sluggishness and hunched posture. Sluggishness was
. reported with increased frequency and severity between the vehicle
control group and the 15 mg/kg dose group. No signs were recorded for
rats in higher dose groups because of the high death rate, Hunched

~,: posture increased between the vehicle control and 15 mg/kg dose group

[ in a similar manner.

%i Clinical Signs - Males .
F? Among the clinical signs most frequently observed in the 5 mg/kg

- dose group were sluggishness, inactivity and hunched posture. Other

signs which were also mentioned were increased respiration rate,

:. panting, rough coat, pilo erection, increased temperature, righting
b, . reflex, diarrhea and hair loss.
3

Hunched posture was the most frequently observed clinical sign ir
¥, the 15 mg/kg group. Also recorded in more than one animal was rough

14
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coat, pilo erection, hair loss and sluggishness. Tremors, righting
reflex and inactivity were also mentioned.

In the 30 mg/kg group hunched posture was the most frequently
observed symptom. Pilo erection, pinch and righting reflex,
inactivity, sluggishness and tremors were also noted frequently.

Others recorded were decreased respiration rate, increased respiration
depth, opisthotonos, chewing, rough coat, decreased temperature,
staggering, diarrhea and hair loss.

All of the animals in the 45 mg/kg dose group died and so no
clinical signs were available for the data summary. Only one rat
survived in the 60 mg/kg group. Severe tremors, inactivity and pinch
reflex were noted as well as moderately increased respiration rate,
increased respiration depth, pilo erection and humpback. Also noted
was slight sluggishness, loss of gait and hair loss.

Stains, secretions and other materials were noted in the case of
many animals. In the 15 mg/kg dose group, red material in the cranial
half of the animal was a common clinical sign (probably the result of
harderian secretions). Yellow material caudal and orange stain
cranial were frequently mentioned in the 30 mg/kg group.

Clinical Signs -~ Female

Clinical signs for the females are very scanty because of their
low survival rate.

Two of seven rats in the vehicle control group showed slight
hunched posture after dosing. For animals in the 5 mg/kg group
hunched posture was the most common clinical sign. Pilo erection,
sluggishness, pinch reflex and pull reflex were also listed. All of
the 3 surviving animals in the 15 mg/kg dose grcup showed pilo
erection and two of three showed moderate tremors, sluggishness and
hunched posture. Rough coat, righting reflex, inactivity, staggering,
loss of gait and irritability were also mentioned. Clear material in
the cranial half of the animal was recorded for animals in this group
along with red material cranial and yellow material caudal.

Only one rat survived in the 30 mg/kg group and it was normal as
of the first observation period and in subsequent observations. None
of the 45 mg/kg or 60 mg/kg group survived to this period and so no
data was available for the data summary from these groups.

DISCUSSION
The oral toxicity of 4-nitrophenyl methyl phenyl phosphinate was
tested in male and female rats. Signs of intoxication immediately

after dosing included severe body-wide tremors, opisthotonos, foamy
salivation and lack of muscular coordination. Typical symptoms that

15
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persist_d beyond the day of dosing included hunched posture, rough
coat, pilo erection, inactivity and righting reflex. The LD__ values
in this study indicate a high toxicity (1-50 mg/kg body weig§9 is
considered highly toxic).

Two studies have been performed by this laboratory as a followup
to the acute oral LD 0° A 14-day subchronic study using U4-nitrophenyl
methyl phenyl phosph?nate (MPP) was performed to serve as a
preliminary test for a 90-day subchronic study and to collect serum,
urine and histological data. In addition, the subchronic study
yielded data on the effect of prolonged MPP exposure on cholinesterase
activity. A 10% depression in red blood cell cholinesterase activity
was demonstrated after the rats received sublethal doses of MPP over a
14-day period. No pattern of reduced enzyme activity was seen in
brain or plasma from these rats. The second study was an acute oral
toxicity assay which involved the dosing of rats with sublethal to
lethal doses of MPP. Blood and brain samples were obtained about 1/2
hour after dosing to compare cholinesterase activity with clinical
observations made before sacking. The data from this study showed a
T70% depression in red blood cell cholinesterase activity in male and
female rats approximately 1/2 hour after dosing regardless of dose
level. As with the subchronic study, no pattern of reduced enzyme
activity was seen in plasma or brain preparations from these animals.

A sex related difference was seen in the levels of normal plasma
cholinesterase activity. The females in the control group had 3 to 4
times the plasma cholinesterase activity as the control males. This
finding was surprising because females showed a higher sensitivity to
the phosphate.

Further investigations into the toxicology of various phosphinate
compounds are planned. Work by other laboratories has suggested that
peripheral acetylcholinesterase in the diaphragm is the primary lesion
in some types of organophosphate poisoning. This avenue can be
investigated further by measuring the levels of acetylcholinesterase
activity in the diaphragm and other target organs which could be
involved in the acute symptoms of organophosphate poisoning.

CONCLUSION

The LD for 4-nitrophenyl methyl phenyl phosphinate is 34 mg/kg
for male rggs and 12 mg/kg for female rats.

RECOMMENDATION

Human use experimentation, as planned, is warranted.
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NOTICE OF SHIPMENT
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-

10! Commander, U.S. Army Medical Research YOUR ORDIR NO pAMDY7-31-1140
Institute of Chemical Defense
Attn: Mr. Claire N. Lieske
Aberdeen Proving Ground
(Edgewood Area) Maryland 21010
DATL sHIPPiY  October lu, 1331

via  Federal Express

ITEM QUANTITY J DISCRIFTION
MP-07-29 30¢g 4-Nitrophenyl Methyl(phenvl)phosphinate

PHYSICAL & ANALYTICAL DATA SHEET
AND IR ATTACHED.

Chemical Svstems Research and Development
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5861 JOMN C. LODGE FREEWAY
DETROIT, MICHIGAN 48207
31387204

DAMD17-81-C-1140

PHYSICAL AND ANALYTICAL DATA

Coupound: S<MNitropuenyl

Molecular Weight: 277.2
Melting Point: 85-86°C

Analysis:

Calc'd

56.33
4.36
5.05

11.17

A

a

v Z o0

Infrared Data:

Nuclear Magnctic Resonance Data:

Thin Laver Chromotography:

Methyl(phenyl)phosphinate

Calc'd for Cj3HjaNO,P

Found

56.17
4.28
5.14

11.25

(Spectrum Attached)

(CDCl;, spectrum attached)

Analabs Uniplate, Silica Gel GF

Solvent: Ethyl Acetate
Rf = 0.51
Prepatred by: M.A. Priest
Notcbook No.: MP-07-29
Chemical Systems Research and Development
APPENDIX A (cont.)
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Gross Pathology Summary and Interpretation of GLP Study
91033; LDbO 4-liitrophenyl methyl Phenyl Phosphinate, “ale
Sprague-Uawley Rats

“he deaths of G//* male rats in Group 1 (6% mg/kg), 7/7 rats in Sroup 2
{45 mg/ke! and 2/7 rats in Sroup 3 (30 mg/«g) were attributed to the
toxic efect of the tested compound. All deaths occurred tetween 22
mrutes and 121 minutes following administration of the test compouni
by gastric intubation. ‘lone of the male rats in Group 4 (5 mg/kg),
Group 5 {'5 mg/kp) or Group 6 (controls) died prinr to the scheduled

. termination of the study 14 days after administration of the test

.. compound.

Gross changes attributable to the test compound were present in all of

N the rats that died. Lungs of these rats were mottled in appearance

»‘ with dark red areas alternating with lighter pink areas. Lungs were
wet and exuded bloody fluid from the cut surface. These changes were

t probably due to either congestion or hemorrhage or both. Livers were

{ very dark red and contained much tlood, changes typical of congestion.

. "hese lesions may be due to either direct effect of the test chemical

P on hepatic and pulmonary vasculature or secondary to compromised

1 cardiac function.

Clear oily fluid was present around the nose and mouth of 6/7 rats in
, GCroup 1, 7/7 rats in Group 2 and 2,7 rats in Croup 3. This change was

present in all of the animals that died as a resu.t of the test
compound and may have been due to reflux of material administered by
gastric intubation. It did not occur in any of the animals that
survived.

The small intestine of some of the rats that died as result of gastric
administration of the test material contained orange-pink semisolid
material. The incidence of this change was: 3/7 in Group ! and 3/7 in
Group 2. This change did not occur in animals that survived for two
weeks. it is probably a result of excess glandular secretion, possibly
with slight mucosal hemorrhage. Some of these changes may have been
exaggerated by autolysis.

“hymuses in 2/7 Group | rats that died and 1/7 rat in Group 2 had
multiple petechial hemorrhages. This chanre is often obaserved in
rodents that have been dead for several hours and is not considered an
effect of the test material.

In summary, the gross pathologic efects, in addition to death, that
most likely were due to a single dose gastric intubation with 4
Nitrophenyl methyl phenyl phoasphinate, that were observed in male

*lumber of rats affected/'lumber of rats in the group

APPENDIX B
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Sprague-Dawley rats in this study were:

1. Congestion and/or hemorrhage in lungs and liver.

S 2. Possible hemorrhage and excess glandular secretion in the small
) intestine.

Necropasies revealed no test compound-velated lesions in aale
Sprague-Dawley rats that were killed at the termination of the study.

-;;;21:2:;4?3%8221?¢RG

PAUL W, MELLICX, DV'1, PhD
Diplomate, ACVP

LTc, v¢

Chief, Pathology Services Group
Division of Research Support

21 Jun 82
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Gross Pathology Summary and Interpretation of GLP Study
B81-03%3; LDSO 4-nitrophenyl methyl Prenyl Phosphinate, “emaile
Sprague-Dawley Rats

‘he deaths of 7/7* female rats in Sroup ! ‘50 mg/ks), 7/7 rats in Group
2 (45 mg/ky), 6/7 rats in Group 3 {30 =mg/kz), and 3/6 rats in Sroup =
(15 mg/kg) were attridbuted to the toxic efrect of the tested compouni.
'he death of 1/7 rats in Group 4 (5 mg/kg) may have been 4due to the
conbined ¢ffects of the tested compound and pre-existine renal
impairment. "'his animal had severe obstruztive urclithiasis which
caused bilateral hydronephrosis, ryelonephritis and cystitis. All
deaths occurred between 2% nrinutes and 77 minutes following
administration of the teat compouni by gastric intuba®ion. None of the
female rats in Group 6 (controla) lied prior to the scheduled
terminaticn of the atudy 14 days ofter adm:nistration of the test
compound.

Gross changes attributable to the test comround were present in all or
the rats that died. Lungs of these animals were mottled in appeuarance
with dark red areas alternating with lighter pink ureas. "The lungs
were wet and exuded bloody fluid from the cut surface. These chanpes
were probably due to either congestion or hemorrhage or both. Livers
were very dark red and contained much blood, changes typical of
congestion. These lesions may be due to either direct effect of the
test chemical on hepatic and pulmonary vasculature or secondary to
compromised cardiac function.

Clear oily fluid was found around the nose snd mouth of 6/7 rats in
Group 1, 6/7 rats in Group 2, 6/7 rats in Sroup 3, and 3/6 rats in
Group 5. T'his observation was limited to animals that died as a result
of the te.t compound and may have been due to reflux of material
administered by pgastric intubation.

The small intestine of some of the animals that died as a result of
gastric administration of the test material contained orange-pink
semisolid material. The incidence of this change by dosage group was:
S/7 in Group 1; 4/7 in Group 2; 2/? in Group 3; 1/7 in Group 4; and 2/6
in Group 5. This change did not cccur in animals that survived for two
weeks. It probably is a reault of exceas glandular secretion, possibiy
with slight mucosal hemorrhage. Iome of -hese changea may have been
exaggerated by autolysis.

“he thymuses of some animals that Jied had multifocal hemorrhapes or
diffuse conpeation. The change occurred in 3/7 rats in Group 1; an4
1/7 in Croup $. This change is frequently observed in rodents that
have been dead for several hours snd is not considered an elfect of tre
test material. Other lesions chserved in thia proup inciuded a

*lunber of rats affected/umber of rats in aroup
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poasible conzenital deformity of the sternum in | rat in Group 2,

hyd ronephrosis in 1/7 rats in Group ! and 1/6 rats in Group 5, a small
hyporlastic thymus in ! rat in Group 4 that also had severe obstructive
urolithiasis, bilateral pyelonephritis and cystitis. These changes
were considered to be incidental lesions that were unrelated to
adminmistration of the test compound.

In summary, the gross pathologic effects, in addition to death, that
most likely were due to single dose pgastric intubation with
4-Nitrophenyl methyl phenyl phosphinate that were observed in female
Sprague-Dawley rats in this study were: -

t. Consestion and/or hemorrhage in lung and liver.

2. Poasible hemorrhge and excess glandular secretion in the small
intestine.

Hecropsies revemled no test compound-related lesions in the female
Sprague-Dawley rats that were killed at the termination of the study.

a Al

PAUL W. M“ELLICK, DV!i, PnD
Diplomate, ACVP

e, V€

Chiet, Pathology Services Group
Division of Research Support

21 Jun 82
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SLYOSTTOY: Infm 4-Nitrophenyl Methyl Phenyl Phosphinate ~ Male

GLP Study #81-033

DATE: 25 Nov 8l T0 17 Dec 81

CROUT o PATI aCC 7 GROSS NECROPSY OBSFRVAITON
R BLEX]
! ekl : Group #1
| DE10NT40Y
[ 810740
! ‘32?1:0247 Dosaze level - ) mg/kg.
! 3;“:—9“",1 Nose ard mouth - Clear oily fluid; /7 {#'s 733, 736, 710,
V| catonIan 749, & 761).
= : Lungs - Congestion or hemorrhage, mottled; 6/7 (#'s 733, "'26, 740,
:'.' 5 ! AT T1ETR 746, 719, % "61)
- < ! DT(?';’,‘“‘ r7 Thymus - ‘ultiple petechial hemorrhage; 2/7 (#'s 746 & 761),
. 21 D81eaTAT, o 1’) Liver - Tiffuse dark red/probable congestior; 6/7 (#'s 7735, 736,
& B DETOnTSS TR 740, 746, A3 & 7613,
[ - b 2;1?)7:’;‘ 1%?:‘ Small intestire - Orarze/pink matverial; */7 (#'a 734, 710 & 761).
L. S 100757 :20 lose and mouth - Yellow oily fluid; 1/7 14746).
> 1 D3Tn0Ten 1590 Post mortem autalysia - sereral, minimal; /7 {#'s 774, "%, T40.
b - 2. o8l oTna] “1R92 746, 749 & 761).
= 1 ! : 7
*: i i Sroup #2
& 0 DBYIGOT? -‘i 31579
t' _5_ i_bS10073 2 1583 Dosage level - 45 mg/ky.
- 2 DRo07Y 3'273 Nose and mouth - Clear oily fluic; 7/7.
N = . D8120142 216; Lungs - Congestion or hemorrhage, mottled; 7/9.
. ! Dgu‘mso —"'1( 2 Thymus - “ultirie petechial hemorrhage; /7 (#720).
— 9“”'07?7 F1685 Liver - Diffuse dark red/probable rongestions (/7.
) 00749 1690 Small intestine - Yrarge/pink material; /7 (F'x 0, T S T00).
& Post mortem autulyvsis - General, minimal: 7/7.
= DRIOGT24 T1hAGCH Group 43
< o 5A100734 10T
- L 0,810()7‘“ ﬂ”’—/? Dosape level - 30 mp/ke.
A 'r’f”(“w"r’ "‘f]") Hose ard mouth - Clear »ily tluidy 2/7 (#'5 730 8 730},
_..--lj Ji “")!,:” ‘."(';J‘) Lunes - Congest.on or bemorrhape, mottlads 207 {'a 730 & 740,
a_T o "’r 2 ;‘1(‘:"41 Liver - Diffuse dark red/probable ncunmestiong 2/7 (4% <o 8 718},
4 DBI100T% 15 ALaidl Pout mortem sutolysis - General, minimal; 2/7 (1'a 740 & 7%),
i Group /4
»
L~ Dosage level - %5 ma/ka.
Lf 1 o gross lesions recopgnized.
( |
r— —
b .
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GLE STUDY:

Lhqq 4-Nitrophenvl Methvl Phenyl Phosphinate - Male (cont)

GLP Study #81-033

DATE: 25 Nov 3110 17 Dec 81

# O TPATH ACC

Gii0SS NECROPSY OBSERVATION
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Group #5

Dosage level - 15 m2/kg.
Mo gross lesions rezogrized.

Group #6

nosage level - Vehicle Control.
lo gross lesions recognized.
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e GLP Study #81-033 3
GLP STUDY: LDsg 4-Nitrophenyl Methyl Phenyl Phosphinate - Female DATE: 25 Nov 81 TO 17 bec 51 4
1 GROUP # TANTHAL # JPATH acc = GROSS NECROPSY OBSFRVAT TON ]
T [ DSI00TeE T 37553 )
T [ DBIROTRT [ 31504 roup 41
1 DE1N0T6B 21595
! LEIO07TT | *1307 Dosage level - 60 ma/xg. :
3 ! D81 10750 31604 Nose ard mouth - Clear oily fluid;-5/7 (#'s 764, 767, 790, &I, :
F‘ 1 BSTTOS02 |~ 31613 & 804).
! D8130807 STeTd Lungs - Congestion or hemorrhage, mottled; 7/7. 4
t Thymus - Multiple petechial hemorrhage: */7 (#'s 764, 753, & ~30). b
3 - , Liver - Diffuse dark red/probable corgestion; 7/7. K
X < | DSTOUTTS 1599 Small intestire - Orarge/pirk material; S/7 (#'s 767, 76%, 77, ~32, X
P 2 | pRICOTTT 60T % 802). ¥
1 ' i D81 10732 31607 jose and mouth - Yellow oily fluid; 1/7 (#768). :
. = DBTVOTS 31608 Post mortem autolysis - General;®minimal; 7/7. ;
- 2 DR10079% 31609
3 1 DEI0TaTY 3610 Group #2
3 3 1 DI100B0T 31616
» i ! Dosage level - 45 mg/kg.
= | ] Nose and mouth - Clear oily fluid; 6/7 (#'s 775, 777, 712, 707, ~as,
:: % | DE1O0T69| 31506 & 807).
:; 3 1 D81ou774 31593 Lungs - Congestion or hemorrhage, mottled; 7/7.
4 3 1 DP100T7IN 216067 Liver - Diffuse dark red/probable corgestion; 7/7.
2 3 1 Deloor9s 21611 Small irtestire - Orarge/pink material; 4/7 (¥'s 775, 777, 797, «
3 1 D81.)08]0S 31615 797).
3_ ! 08100810 31617 Post mortem autolysis - Gereral, mirimal, 7/7.
: 3 D8100773 11696 Sternum - Slightly depressed {possible congerital derormity); 1,7
- : (#797).
Kidney - Unilateral hydronephrosis; 1/7 (#777).
Group #3
4 . Dosage level -~ 30 mg/kg.
|- , Nose and mouth - Clear oily fluid; 6/7 (#'s 769, 774, 791, 703, 305,
2 & 810).
F. Lungs - Congestior or hemorrhage, mottled; %/7 (#'s 769, 774, "™,
F, 798, 80%, % 810).
[ Liver - Diffuse dark red/possible corgestior; 6/7 (#'s 763, 74,
[ 1 791, 798, =05, & 810).
Small intestire - Orange/pink material; 2/7 {(#'a 774 % 7M.
b Post mortem autolysis - Ceneral, mirninaly 6/7 /f's 763, 774, "oy,
793, 805, % 810).
. - SUMMARY
.
§
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GLI STUDY:

GLP Study #81-033

LD5g 4-Nitrophenyl Methyl Phenyl Phosphinate - Female (cont) DATE: 25 Nov 81TO 17 Dec 81

GROUT # JANIMAL 7 [PATH ACC 7 GROSS NECROPSY OBSERVATION
' 4__1 DB100778 31602
41 _DBI0OT6S 31692 Group #4
. 41 DRIOOTIO 31694
- 4_ | D8IOQINRG 31700 Dosage level - 5 mg/kg.
o 4 | DRIOQIRT 2170 Lungs - Congestion or hemorrhage, mottled; 1/7 (#778).
' 4 1 DRIONTA0 Liver - Diffuse dark red/probable congestion; 1/7 (#773).
4 DB100796 31705 Small intestine - Orange/pirk material; 1/7 (#778).
. Thymus - Very small; 1/7 (#778).
9 Kidreys - Left kidney is enlarged about 3 times normal si:ze.
' 1 D8100779 31603 There are aumerous enlarged yellow areas visible through the
4 ] _D2100731 31609 capsular surface. The left ureter is greatly dilaved. The
;' S DE1 00RO 31612 right kidney is enlarged twice normal size. Right ureter is
- 5 pELOCT8R 21702 nearly normal, however. On cut gurface the left kilrey had a
. L) D81 00779 31706 severely dilated renal pelvis filled with yellow creamy
= 5 .1 DB10OZOR 31707 purulent material. The dilation was so severe that the corrtex
- ! was reduced to a thin rim of tissue. The right kidrey had a
- ! I moderately thickered but otherwise rormal cortex. There was
:_‘ 6 8 i 51697 a small focal accumulation of yellow creamy purulert material ir
(] 6 1 DBINOTI2T 31695 the pelvis; 1/7 (#778).
.- 6_1_Dg1e0o78® 31697 Urinary bladder - The urinary bladder was dilated and distirnctly
] 6_1_Dns100784 31608 yellow on the serosal surface. In the lumern there were ter
£ D8I00TRY 31690 yellow rough-surfaced calculi, the largest measurirx 10 mm x
(78 08100739 31703 5 mm. Others were much smaller with the smallest arproximazely
6| DRI10OR0Y 31708 2 mm diameter; 1/7 (#778).
1
Group #5
;,‘ —_— Dosage level - 15 mg/ke.
’ Nose and mouth - Clear oily fluid; 3/6 (#'s 779, 781, & 801).
- Lurngs - Congestior or hemorrhage, mottled; 3/6 (#'s 773, 731, & 801°.
S Thymus - !lultiple petechial hemorrhage; 1/7 (#781).
[. Liver - Diffuse dark red/possible congestior; 3/6 (#'s 779, 7]', &
) 80t).
2
S . 5mall intestine - Orange/pink material; 2/6 (#'s 781 & 201),
. Post mortem autolysis - Ceneral, minimal; 3/6 (#'s 779, 781, & 901},
E Yidneys - Bilateral hydronephrosis; 1/6 (#788).
Group #6
hosage level - Control.
1 Mo gross lesions recogrized.
é-i' STRARY
;. o - ———
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